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By Messenger

Charles McKinley, Esq.
Assistant Regional Counsel
U.S. Environmental Protection Agency
230 South Dearborn Street (5CS-TUB)
Chicago, Illinois 60604

Re: Proposed Enviro-Chem Consent Decree

Dear Mr. McKinley:

As a follow up to the meeting which we had on
November 12, 1988, I am enclosing herewith a revised draft
of the Enviro-Chem Consent Decree.

The principal changes are as follows. The latest
draft adds background information (pp. 4-5) , the inter-rela-
tionship with the amendment to the ROD (p. 6) , eliminates
provisions on conveyance of the facility since Bankert will
not be a party (pp. 12-13) and substitutes the Northside
decree versions of force majeure (pp. 21-23) and stipulated
penalties (pp. 27-34) with adjustments necessary to conform
to the balance of the decree. Additionally, all references
to the scope of work and work plan have been deleted and the
neutral term "Appendix A" has been substituted.

The "X" version shows the changes from the preced-
ing draft and the "Y" version is after giving affect to
those changes.
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REMEDIAL ACTION WORK PLAN
DETAILED ANALYSIS

ENVIRONMENTAL CONSERVATION AND
CHEMICAL CORPORATION (ECC) SITE

ZIONSVILLE, INDIANA

1.0 INTRODUCTION

This is a Remedial Action Work Plan (RAWP) for the ECC Site. The
RAWP addresses all environmental concerns regarding the site,
namely:

o direct contact with soils containing volatile
organics (VOCs), semivolatile organics, and
heavy metals;

o contamination of ground water by rain water
percolating through soils containing VOCs,
semivolatile organics, and heavy metals;

o contamination of surface waters by overland
migration of water in contact with soil
containing VOCs, semivolatile organics, and
heavy metals;

o ingestion of ground water containing VOCs,
semivolatile organics, and heavy metals; and

Envlfonni«ntolROTOurtOTHanoawnOT<-North Cmtrol. Inc.
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contamination of surface waters by discharge
of ground water containing VOCs, semivolatile \
organ ics and heavy metals. *r-f*4@t**JILir" A

Additionally, the RAWE"most closejy complies with the Superfund
Amendments and Reauthorization Act (SARA) of 1986 by removing
VOCs from the soils and destroying them.

The RAWP includes the components listed below (Figure 1):

o soil vapor extraction, concentration and
destruction;

o soil cover;

o diversion of surface water runoff upgradient
of concrete pad and collection of water from
beneath the concrete pad;

o shallow saturated zone ground water
interception and collection;

o access restrictions; and

o ground water and surface water monitoring.

The following sections present for each component: (1)
description and technical basis, (2) objectives, and (3)
performance standards which would be utilized to evaluate their
effectiveness. A schedule for implementation of the work plan is
also presented.

Although the detailed design of the Northside Sanitary Landfill
(NSL) remedial action plan has not been finalized, the plan

Emrtrenrntntal RnowMs HomgwiNiit-North Central. Inc.
-2-
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^ vv , L> yj- ,r su" ^ v// \jfcjK ̂ <^ vr ̂ 'x--
presented herein is compatible with the proposed remedy for the
NSL site. If necessary, modifications to the design will be done
to merge both remedies appropriately.

2.0 SOIL VAPOR EXTRACTION, CONCENTRATION AND DESTRUCTION

Objectives

o remove and destroy existing VOCs from the
soils (as provided herein) and thereby:

1) prevent contact with contaminated
soils,

2) prevent migration of contaminants,
if^any, from the soils to the
ground water; and

3) prevent migration of contaminants,
if->jaBy, from the ground water to
the surface water.

Description

Soil vapor extraction would remove existing VOCs from the soils
by enhancing and accelerating volatilization.

To accomplish this, pipelines would be installed in trenches dug
in the soils. The vacuum pressure developed by the extraction
system will cause the VOCs in the soils to migrate to the
pipelines and into the vapor treatment system. The vacuum is
provided by a blower. The vapor treatment system would consist
of preconcentration of the VOCs by adsorption on activated carbon
and destruction of the VOCs by incineration.

EnvlronnMiHql RMOOTMI Hqnoymwit-North Cairtral. tec.
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The effectiveness of vapor extraction for VOC removal from the
soils was demonstrated during a pilot test run by Terra Vac in
June 1988 (Appendix A). The test showed an initial high VOC
extraction rate of about 1.9 Ib/d per foot of trench that
decreased with time to a steady-state rate of about 0.25 Ib/d per
foot of trench.

Prior to startup of construction of the vapor extraction system,
the following activities would be conducted:

o level out the site's surface;

o relocate movable objects;

o provide three-phase, 440 volt electrical
service;

o construct a 20' x 20' concrete pad for the
blower emission control system; and

\

o mobilize a trailer and minor utilities.

The trenches would have the same cross-section as in the pilot
test, i.e., a minimum of 1 foot in width and a total of 9 feet in
depth. Under the concrete pad̂ -jthe depth of the vapor extraction/ ;
trench would be reduced to 5 feet, because the concentrations of^
compounds detected in Vtfiier soils are below the acceptable?
remaining soil concentrations calculated below (see page 7).

As shown in Figure 1, the site has been divided into three
separate areas based on the site dimensions. The layout of the
vacuum extraction system is also presented in Figure 1. The Area
1 and Area 2 trenches would have a 35-foot separation, based on a
radius of influence of 15 to 20 feet found during the pilot test

Environmental Rtio«m.«i Managanwnl-North CtntraLinc.
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(Appendix A) . The, trench separation beneath the concrete pad
would be 80 feet/ assuming that the radius of influence would
double in the subBase of the concrete pad, which has a higher
permeability than the shallow till. The length of the trenches
would be 150 feet, 100 feet and 200 feet in Areas 1, 2, and 3,

^̂ respectively, based on the dimensions of each zone.

Trenche~ŝ wouJ.d be dug—by- a conventional backhoe using a narrow
wid̂ h bucket. ^{^h& dirt̂ /would be placed directly in--*~"lined,
light̂ tiump truck antJ/or Stockpiled for (f'emoval̂ by a front-end

~VSi----. ! ) ^HHH———-"-"*'""
loader. Th~fe~-excavated dirjb' would be placed in windrows on the»-\ ..„;—___ ___»——"•""̂

1 existing concrete pad for subsequent vapor extraction (Area 3 on
Figure 1) installing an extraction pipe at the bottom of the
windrows and connecting it to the vapor extraction system. The
trenches under the concrete pad would be laid on the pad's
subbase and dug in a similar way. The concrete debris would be
placed on top of the concrete pad and leveled out. A maximum of
1800 cubic yards is expected to be excavated during trench
construction.

A 4-inch slotted PVC pipe would be placed at the 8-foot level
within the trenches to drain off any ground water that may
accumulate in the trenches. This pipe would be connected to a 4-
inch PVC riser which would be manifolded at the surface and
connected to a positive displacement pump for water removal and
discharge to the ground water interception system.

The vapor extraction pipe would be located at the 6-foot level
and would consist of 50 feet each of 6-, 8- and 10-inch slotted
PVC pipe. The pipe size was selected to have a maximum velocity
of 40 feet per second (fps) before transition to the next
section. The pipe would be connected via a 10-inch riser to the
surface for connection to the above ground vacuum manifold.

EnvlrannwnM Rnoorws Monagwnmt- North Central bit
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The trenches would be filled to the 5-foot level with pea gravel,
which would be covered with a 30 mil or greater thickness
polyethylene liner. A one-foot thick bentonite seal would be
constructed on top of the liner using hydrated bentonite pellets.
The trench would be filled to grade (approximately 4 feet) with a
cement grout mixture and slightly mounded with native soil and
visqueen membranes to prevent infiltration of surface water and
vacuum breakthrough to the surface (Figure 2).

The vapor extraction trenches underneath the concr-tfe pad would .
be modified as follows: (1) the water and- vapoTf extraction pipes ̂  ^^̂ -""~ .-J '
would be located at the 4-foot and̂ j-footjjsvel, respectively;
(2) the trench would be filled to—the 2-foot level with pea
gravel, covered with a 30-mil liner and filled to the one-foot
level with a bentonite seal; and (3) the trench would be filled
to grade and slightly mounded with a cement grout mixture.

The trench vapors would be collected in an above ground manifold.
The manifold would be insulated and would change in size from 1'
x 1.25' at the start of the manifold system to a nominal 3' x 3'
at the connection to the blower plenum, to accommodate the
increased flow of vapors. The blower plenum would be designed to
receive 25,000 SCFM at a nominal 4' x 4' size. The surface
manifold would be sloped to allow the removal of any condensation
which may form. The water collected in" the condensation trap
would be combined with the water collected in the trenches and
conveyed to the Indianapolis sewage treatment system (see Section
5).

The vapor extraction blower motor and control system would be
capable of removing a nominal 25,000 SCFM against a resistance of
3" Hg (equivalent to about 400 HP) . After initial extraction
development during the pilot test, a steady-state soil resistance
of 2-1/2" Hg was measured. Therefore, the piping and manifold
system would be designed for a maximum resistance of 1/2" Hg (a

Emrtronm«ntql Rtiomw Mqnogwium- North Control Inc.
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higher vacuum). The controls would consist of motor control and
starter with automatic shut-off in the event of: (1) excessive
condensation in the vacuum system; (2) high or low suction
pressure levels; and (3) failure of the VOC
adsorption/concentration system.

The exhaust VOC adsorption/concentration system would collect the
VOCs extracted from the soil and would consist of three 12-foot
diameter unlined carbon steel vessels, each holding approximately
13,600 pounds of granular activated carbon. This is based on:
(1) a flow rate of 25,000 SCFM; (2) concentrations of
trichloroethylene (TCE) and 1,1,1-trichloroethane (TCA) in the
vapors of 34 ppmv and 16 ppmv, respectively, as detected during
the pilot test; (3) a carbon capacity for these two compounds of
about 25% by weight; and (4) an assumed total mass of VOCs of
about 5,500 pounds. This carbon system would be able to handle
the entire mass of VOCs extracted from the soils during the
remediation. Based on the soil samples collected during the RI,
it was estimated that about 4,700 Ib of VOCs were present in the
soils (Table 1). Therefore, the amount of carbon in the system
is about 20% more than the theoretical required amount.

"\ -7 f"After vapor extraction is completed, the spent carbon containing) o C 5 *
the extracted VOCs would be transported to a licensed off-site( P\j
RCRA facility. At the facility, the VOCs would be stripped and /'-v %r'
destroyed and the carbon regenerated by high temperature V

-*-S
incineration.

Samples of the extracted vapor and the exhaust vapor would be
collected daily during the first week of operation, weekly for
the following 4 weeks, and monthly thereafter. Samples would be
analyzed for VOCs. Also, flow rate would be monitored and
recorded, to provide enough data to calculate the mass of VOCs
removed from the soils.

ntal Rnowcos Monogcmvnt • North Central, Inc.
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TABLE 1

ECC REMEDIAL ACTION PLAN
ESTIMATE OF VOC MASS IN THE SOILS

Location

TP-1
TP-2
TP-3
TP-4
TP-4
TP-5
TP-5
TP-6
TP-6
TP-6

TP-7
TP-7
TP-8
TP-8
TP-9
TP-9
TP-10
TP-10
TP-11
TP-11

TP-12
TP-12
SB-01
SB-02
SB-03
SB-04
SB-06
SB-08
SB-09
SB0104

SB0204
SB0403
SB0805
SB0904

Sampling Assumed Total VOCs
depth contamination concentration Mass of VOCs
ft depth, ft ug/kg Ib

1 - 1.5
1 - 1.5
1 - 1.5
1 - 2

2.5 - 3.5
1 - 2
2 - 3
1 - 2
2 - 3
4 - 5

1 - 2.5
2.5 - 4
1 - 2.5
2.5 - 4
1 - 3
3 - 5
1 - 3
3 - 5
1 - 3
3 - 5

1 - 3
3 - 5
2.5 - 4
2.5 - 4
2.5 - 4
2 - 3.5
2 - 3.5
2.5 - 4
2.5 - 4
5.5 - 7

5.5 - 7
5 - 6.5
7 - 8.5
5.7 - 7

2
2
2

2.5
4
2

1.5
2

1.5
1.5

2.5
2

2.5
2
3

2.5
3

2.5
3

2.5

3
2.5
3
3
3

2.5
2.5
3
3
2

2
2
2
2

102
28

107,700
97,330

16
22,587

291
10,505,000

22,450
16

231,000
279,200

67
315,600

14,604,000
130
108
92
130
67

34,690
3,609
3,303
12,900
70,070

175
220,900
3,012
60,390

27

34
51
188

8,069

0.014
0.004
14.827
16.749
0.004
3.109
0.030

1,446.173
2.318
0.002

39.751
38.436
0.012
43.447

3,015.694
0.022
0.022
0.016
0.027
0.012

7.163
0.621
0.682
2.664
14.469
0.030
38.013
0.622
12.470
0.004

0.005
0.007
0.026
1.111

TOTAL VOCs, Ib 4,698.555

The area contaminated is assumed to be a 25'x25' square around
each sampling location. TP = test pit; SB = soil boring.
Soil concentrations from ECC RI. AAv ' /



The time required for soil treatment has been estimated by
calculating acceptable remaining concentrations using the
procedures detailed in the Endangerment Assessment Section and
Appendix E of the RI. Table 2 presents the maximum and average
concentrations of indicator VOCs (TCE, tetrachloroethy1ene (PCE),
chloroform and methylene chloride) as detected in the soil
samples during the RI investigation. The values presented in
Table 2 are very conservative considering that access
restrictions would be maintained and a cover placed on the site.

At the acceptable concentrations presented in Table 2, leaching
of the compounds, if any, to the ground water and subsequent
transport to the surface water would result in a risk at least
two orders of magnitude lower than the predicted risk shown in
Table 6-13 of the RI.

As shown in Table 2, TCE and PCE are the most significant
indicators. Therefore, only the time required to remove these
two compounds was calculated. During the pilot tests (Appendix
A), the steady state removal rates of trichloroethene and
tet rachl oroe thene were 0.1 Ib/day per foot of trench and 0.02
Ib/day per foot of trench, respectively. Both compounds were
detected at the highest concentration in trench TP-6, at a depth
of 1-2 ft.

In order to estimate the duration of treatment, it was
conservatively assumed that an area of 625 ft2 around sampling
locations has the same concentration of compounds, and therefore
the mass of TCE at TP-6 is 660 Ibs, and the mass of PCE at TP-6
is 90 Ibs. For a 99.92% removal of TCE (Table 2), the current
maximum mass would have to be reduced to 0.6 Ib, which at a rate
of 0.1 Ib/day per foot of trench would take about 265 days (using
a trench length of 25 ft crossing the area). Similarly, for PCE
the required time would be about 180 days. If lower

Environmental Rnoarcn Managtnwnt- North Cmtral, he
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TABLE 2

ECC REMEDIAL ACTION PLAN
CALCULATION OF ACCEPTABLE REMAINING SOIL CONCENTRATIONS

BASED ON DATA AND METHODOLOGY IN THE ECC RI

Comnound tl\
Parameter_________ TCE PCE CHLO

Maximum concentration,
ug/kg 4,800,000 650,000 2,900 310,000

Location of maximum
concentration TP6(l-2') TP6(l-2') SB02(2.5-4') TP3(l-3')

Excess risk identified
in Tables 2 and 4 of
Appendix E of the ECC RI.
maximum concentration (2> 1.2 E-3 3.0 E-4 2.6 E-6 2.5 E-6

Average concentration,
ug/kg 354,300 52,900 370 32,800

Excess risk identified
in Tables 2 and 4 of
Appendix E of the ECC RI,
average concentrationI2) 8.8 E-5 2.4 E-5 3.4 E-7 2.7 E-7

Concentration for
acceptable risk,
calculated, (2) ug/kg 4,000 2,100 1,100 124,000

Required removal, %
Maximum concentration 99.92 99.68 62 60
Average concentration 99.0 96.0

(1) TCE = Trichloroethene
PCE = Tetrachloroethene
CHLO = Chloroform
MECH - Methylene Chloride

(2) Based on ingestion of 1 gram of soil per day by a 70 Kg person over
period of 70 years (an intake rate of 0.013 g/Kg/d).



concentrations are present, the treatment duration would be
reduced accordingly.

Performance Standards

The vapor extraction system would have completed its task when:

o the exhaust vapors contain less than 1 ppmv
of VOCs; and

o the average concentrations of TCE, PCE, £ ̂
n "

chloroform and methylene chloride in the \N>V > .4
y^x AL>'" t &

soils, as determined by vapor measurements £s ̂ ^:[- \~?v^
and calculations, are reduced to the ^ \u v y\
following levels: TCE - 4000 ug/kg; PCE- • :/^
2100 ug/kg; chloroform - 1100 ug/kg; and

•"JL'(methylene chloride - 124,000 ug/kg. v)-'. • *
"" >'"'

•¥ vT &''
3.0 SOIL COVER x ^

fyWy^• L ^p^
Obj ectives

o prevent human contact with remaining
w ^^~

contaminated soil, if-Xany;

o prevent contamination, if---̂ any, of surface
runoff;

o reduce the infiltration of water through the , v~ v

soils; v

P T
o promote evapotranspiration* n ~"

Environmental Rnoaras Hanogvmant- North Central. Inc.
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promote drainage of rain water away from the
site; and TJ

mitigate erosion. \A ^̂ ~7) , ^

>!'\, iv t
,v-;;" .¥

Description Q V '-:'<• \'"'

The soil cover would consist of a 0'«5 foot layer of the highly
impermeable native soil, 60 mil HOPE plastic membrane and a 2-
foot layer of top soil to support vegetation (Figure 3).

Prior to placing the soil cover, the site would be graded to fill
existing depressions and eliminate sharp grade changes and would
be sloped at about 1% to promote drainage. Vegetation to be
established would be characterized by ribrou4s/lvsnaELow,"- laterally
growing roots, such as grass.

The cover would be installed over all the site, after soil
remediation is completed. Approximately 5300 cubic yards (cy) of
native soils, 21,000 cy of top soil and about 23,000 square yards
of plastic membrane would be required.

Performance Standards

' U -——-N /'o the inflow of ground water to the various ) $ , 1 ̂
/ &-i V''~'' ̂interception trenches would be reduced as a / \\P v >;

/ \ y W /T
result of decreased infiltration; I f ̂  ̂- i .f\ f

r^

\\A ̂ir \ ?, v

/ i\ v -verosion would be minimal; and / ?A ̂
\ ^ ' "

a vegetative cover would be present over the
site.

EmriraiwMntal Rnooras Manogwntirt-North Control. Inc.
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4.0 DIVERSION OF SURFACE WATER RUNOFF UPGRADIENT OF CONCRETE
PAD AND COLLECTION OF WATER FROM BENEATH THE CONCRETE PAD

Objectives

prevent the infiltration of surface runoff
leneath the concrete pad; "7
eliminate the concrete pad subbase as a
migration route for contaminants, if>a|iy;

prevent contamination, if >&ny, of the
saturated surface till beyond the concrete
pad; and

o collect the water, ifî ny, that may become
contaminated through flow beneath the
concrete pad. ̂  ^ f_

Description

Surface water runoff from the northepî part of the site largely
flows south, where an existing berm along the north edge of the
concrete pad redirects runoff to a drainage ditch west of the
site. This berm would be repaired and/or reinforced to ensure
that runoff cannot infiltrate beneath the concrete pad (Figure
4). This would essentially eliminate the generation of
contaminated runoff iJ3t°~ the ySEPA - installed sump located at
the south end of the pad.

An estimated 0.1 gpm would be diverted by this system, assuming a
drainage area equal to 1/2 of the northeastern section of the
site would drain towards the concrete pad (approximately 20,800
ft2), a runoff coefficient of 0.1 and a precipitation rate of 40
in/year.

Envhi (rife rmMonogv -North Central, inc.
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Prior to placement of the soil cover, the diverted surface runoff
would be conveyed to the Indianapolis Wastewater Treatment Plant.
Subsequent to cover placement, surface water runoff would be
directed, as storm water runoff, to Finley Creek. (_ rH

^M? ._v-<
In addition to the diversion of surface runoff, a lined
collection trench approximately 4 feet deep by 1 foot in width
would be installed along the south and southeast portions of the
concrete pad (Figure 5) . The trench would be sloped to the
southeastern corner of the pad. The water collected from this
trench will be analyzed periodically, as presented in Section
5.0. The water would then be mixed with the rest of the water
from the site and conveyed to the Indianapolis sewerage system
for final treatment.

Once the surface water diversion system is installed, the amount
of water flowing into this trench would be negligible.
Initially, a flow of̂ .̂6 gpifi\ is estimated based on a
precipitation of 40 in/yr, Ŝ ~5% infiltration of rain water
through cracks and around the edges of the pad , and a surface
area of 27,300 ft2. (̂

Performance Standards

o minimal amounts of water would go beneath the
concrete pad; and

s
contaminated water, ifxxj|ny, infiltrating
beneath the pad would ̂ be collected in the
trench.

•4O

Envfeoraiwntal Resources NonoyvtiMirt - North Central, inc.
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5.0 SHALLOW SATURATED ZONE GROUND WATER INTERCEPTION
AND COLLECTION

Obiectives
x

collect contaminated ground water, if/any,
from the saturated till escaping removal by
soil aeration.

Description

The ground water interception system would consist of a french
drain extending east-west south of the ECC site along the north
side of the NSL access road (Figure 1). The road would remain
open at all time%during construction and later operation of the
french drain system̂  The drain would be approximately 330 feet
in length, 4 feet in̂ vidjth and would be variable in depth
depending upon till thicknJfess. " , _ -

K̂V Ĵ  ̂ViA
A schematic of the trench components is shown in Figure 6.
cross-section of the trench is presented in Figure 7.

A 4-in PVC perforated pipe would be installed at the bottom of
the trench. Gravel would be used for backfilling the trench. A
lastic liner would be installed in the south and lower

? boundaries of the trench to prevent collection of uncontaminated,
downgradient water (Figure 6). L C^ ̂ ' ' ̂

\

( ,,.
0 V

The flow of water into the drain is estimated to be 0.70 gpnT
(Appendix _B|. Three components of flow were^included? (1)
regional grĵ ujosL-watei? flow; (2) induced flow aueto the trench;
and (3) recharge due to precipitation and upward flow from the
sand and gravel unit, which would be about 1 foot beneath the/
drain bottom. -̂̂'"̂  /

»

« /

,.̂
,;V *

Emrin

_,. A-O- '̂J
r\Ar-

iW Rwourcw Management-North Central, inc.
AA^'^^
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The water collected in the french drain would then be conveyed
to the Indianapolis sewerage system for final treatment.

Water from the ground water interception drain, the trench around
the concrete pad and the vapor extraction system would be sampled
and analyzed for the TCL parameters weekly, if possible, during
the first 2 months after installation to determine the levels of
contamination, ifj^fny, in the collected ground water.
Afterwards, a monitoring program would be /Implemented according

"̂ -"̂ "̂̂  ''•to the City of Indianapolis sewerage system requirements.
- "

The ground water interception trench would be operated during the ̂  .
v same time as the vapor extraction system. After that, the need y

)for continued operation of the interception trench would be {tf's2
vx ) y assessed based on the volume and quality of the water collected jf

compared to the associated risk, ifXany, using the methodology in
the Endangerment Assessment for the site as presented in the RI.
__-•'"'

Performance Standards

o prevent contamination, ^If/atfiy/ attributable
to the ECC site in\the surface water south of
the site; and

o prevent contam^atj^n, if Y any, above
endangerment levels in the sand and gravel
unit beyond the interceptiorKtrench.

Envtronrnontal Rnoarccs Manggvmtnt- North Central, inc.

-14-



6.0 ACCESS RESTRICTIONS

Obi ectives

minimize contact with contaminated soils and
water containing VOCs, semivolatile organics,
and heavy metals; and

and development

nt further contaminant migration,
that could result from site excavation

Description

Access restrictions would consist of:

o fencing around the site perimeter and posting
of signs;

o filing of appropriate restrictions with
County registrar of deeds prohibiting usage
of site for excavation and development;

o filing of appropriate restrictions with
County registrar of deeds prohibiting usage
of ground water from the saturated till and
the underlying sand and gravel; and

o filing of appropriate restrictions with
County registrar of deeds prohibiting
installation of new water wells other than
monitoring wells.

EnvlronnMntql R«oufmHanQ9«m«t<-North COT!ratine
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Ground water use restrictions would extend to areas where
utilization of the,/shallow ground water would result in
contamination, if̂ îy, being drawn to these..locations.

/ ' ^-^"""
Neither the saturated sxurfacextlll nor the sand and gravel unit
would predictably nor rel\ibly support water supply development.
Therefore, enforcing jfche restrictions on their use should not be
difficult. S

_s'

Performance Standards
v^

o the access restrictions to the site soils and / u ^ ,
ground water would be enforced by the *y ^ v I, T1

appropriate County officials in accordance ft ""
with prohibitions described above. "'

7.0 GROUND WATER AND SURFACE WATER MONITORING

Objectives

o detect VOCs migration, irSCany, to the ground
water and surface water; and \ y

\ s' **fI / XI V
4 >A/ydeltect VOCs in the sand and gravel unit, -y*̂ ^ \ y ?. < ?

any, that are not captured by the ground \ \ ., £<
I j 4*"water interception system in the surface / ,1 y/J
till.

Description ^

The ground water monitoring network would consist of three (3)
wells, which would be located downgradient of the southern limit
of the ECC property and south of the Northside Sanitary Landfill
(NSL) access road (Figure 1). These wells would be installed in

Envkomixntal RBIOUKW Monogwunt-North C«ntro>, Inc

-16-
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•" V ' • v*-'*% I*A' -i "r-"-l --M' •

,NV v ,- the sand and gravel unit underlying the saturated surface till.
\
V!A. The wells would be 2-in PVC with an anticipated screen length

^ less than or equal to^ 10 feet. If the sand and gravel unit
\ intercepted by the boring is greater than 10 feet thick, the
Supper 10 feet would be screened. In cases where the sand and
gravel is less than 10 feet thick, the entire sand and gravel
interval would be screened.

The location of the monitoring wells is based on the ground water
elevation contours shown in Figure 8. As part of the remediation
of the NSL site, it is has been proposed that the Unnamed Ditch
be isolated in a concrete conduit. Without the Unnamed Ditch asN
a discharge zone, ground water flow beneath the eastern side of i
the ECC site will be southerly. Therefore, monitoring wells
located south of the site (Figure 1) are appropriate.

Samples from these wells would be collected quarterly during site
soil remediation and analyzed for the parameters in the Target
Compound List (TCL). Once the soil remediation is completed^

-»""* "VyVLC"ttVlr>'L'*'*"'"** ĵ'-|t*'O» OVtf'1'

monitoring will be continued for C'three5 (3) years, on a semi-
annual basis. Based on the distance to the monitoring wells,
three (3) years will be sufficient time for any VOCs that escaped
collection by vapor extraction to migrate from underneath the
concrete pad to the wells in the sand and gravel unit (Table 3).

The indicator VOC of concern in the sand and gravel unit used for
this analysis is trichloroethene (TCE). The travel time for this
compound in this unit was estimated assuming a distance of 100
feet from the ŝouthern border of the concrete pad to the
monitoring wells and permeabilities of 10~3 - 10~2 cm/sec. With
the retardation factor calculated in Appendix C of the RI, the
estimated timê  required for TCE to reach monitoring wells is 0.3-
3 years (Table 3) . Jr

l" •» t
V Environmwrtal Rnooms Hanagmwnt- North Central inc.
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TABLE 3

ECC REMEDIAL ACTION PLAN
CALCULATION OF TRAVEL TIME IN THE SAND AND GRAVEL UNIT

BASED ON DATA AND METHODOLOGY IN THE ECC RI

Parameter TCE

Retardation factor 3.2

Permeability of sand and
gravel unit, cm/sec 10~3 - 10~2

Ground water velocity, ft/yr 100 - 1,000

Distance to monitoring well
from the concrete pad, ft 100

Travel time of compounds to
monitoring well, yrs 0.3-3

(1) TCE = Trichloroethene
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The surface water would be monitored by sampling /the Unnamed
y

Ditch just south of the NSL access road (Figure 1) . Surface
water would be sampled at the same frequency as ground water and

(y r-j analyzed for the same parameters.

The concentrations of TCE below which the monitoring would cease
for the monitoring wells and the surface water sampling point are
based on endangerment levels and the current historical data for
the site. The threshold level of TCE for both the surface water
sampling point and the monitoring wells would be 100 ug/1. The

"" 100 ug/1 level for the surface water sampling point is based on
the concentration of TCE that would result in a 6 x 10""7

m ^\ _ .^..f..tf~r.-:--r ------ n--;p-:,.-- ̂ _̂ t.l

— \\J ŷ in<3retrsetlncaTc±nageffi±e='Yis3c fromiaSaing in Finley Creelc (Table E-
'V*o / 14 of the RI) . Using the same 100 ug/1 value for the surface

_ / water sampling point and the monitoring wells is very
' conservative, since it assumes there is no dilution of surface

water or ground water upon discharge to Finley Creek or Unnamed
Ditch, respectively, in contrast to the 1:2 and 1:600 dilution
ratios presented in Table 6-13 of the RI.

The monitoring would cease when the results for two (2)
— consecutive semi-annual sampling events, after the initial three

(3) years of semi-annual sampling, are shown to be statistically
_ significantly below these threshold values. Three (3) years is

the longest calculated travel time to the monitoring point for
the most significant indicator.

Performance Standards

monitoring wells should be operable at all
times and inspected quarterly;

sampling should be conducted as specified;
and

al Resources Management-North Contra), inc.
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o annual summary reports and an analysis of
results from each sampling interval should be
submitted to the USEPA.-*-

8 . 0 SCHEDULE

The estimated time required to complete design and implementation
phases of the RAP is illustrated in Figure 9. This schedule is
based on the number of weeks from a notice to proceed. Tasks to
be conducted are:

o soil vapor extraction:
1) design/installation
2 ) operation

o soil capping

o surface water diversion and collection of
water from beneath the concrete pad

o ground water interception

o access restrictions

monitoring:
1) installation
2) sampling cW*'

Reports which will be prepared for USEPA review and /comment/are:
<̂ fi 4kX. s~ \^j' \ *o design document / \y , ' ~

monitoring well installation

EnviraMiMntal RMoafcti ManagtiMirt- North Central, toe
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ESTIMATED PROJECT SCHEDULE

ECC REMEDIAL ACTION VORK PLAN
WEEKS FROM EFFECTIVE DATE OF PLAN APPROVAL

TASK

1-SOIL VAPOR
DESIGN/INSTALLAtTGN
OPERATION

0 8 16 24 32

W*-'*JU*A -'* vî - *#" '

40 48 56 64 80 88 96 104

2-S01L CAPPING

3-SURFACE WATER DIVERSION
AND COLLECTION OF WATER
FROM BENEATH CONCRETE PAD

4-GROUND WATER
INTERCEPTION

5-ACCESS RESTRICTIONS

6-MONITDRINGi
INSTALLATION
SAMPLING

>V 9

* SAMPLING WOULD BE CONDUCTED SEMIANNUALLY
AFTER WEEK 104 FOR A MINIMUM OF 2.5 YEARS.
SAMPLING AFTER THAT TIME WOULD BE AS
DISCUSSED IN SECTION 7.0.

ECC SITE
ESTIMATED

PROJECT SCHEDULE

lERM-North Centra], Inc.

FIGURE

9
11/3/86



o vapor extraction system installation

o monthly progress reports during soil
remediation

o quarterly reports of results of analysis

Envhoiiiimital RMOUTCW Muwigttmnt-North Centreline
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TERRA VAC PILOT TEST
AT

ENVIRONMENTAL CHEMICAL AND CONSERVATION CORP.
ZIONSVILLE, INDIANA

INTRODUCTION

This report discusses the results of the vapor extraction pilot
test conducted by Terra Vac with EKM-North Central at the
Environmental Chemical and Conservation Corporation (ECC) NPL
site in Zionsville, Indiana. The report discusses the major
project activities, data gathered, and significant findings in
the following sections:

I. Summary
II. System Installation
III. Vapor Extraction Operations
IV. Analytical QA/QC
V. Projection of Clean-Up Time

I. SUMMARY

The vapor extraction pilot test was successful in demonstrating
the Terra Vac Process as a technically sound and cost effective
method for removing volatile organics from the ECC site soils.
Horizontal extraction wells were shown to be superior to vertical
extraction wells for the site geology. Clean up time for the
site using vapor extraction was estimated to be 300-400 days.

During Terra Vac's pilot test and operating period, approximately
548 pounds of VOCs were removed from the soil at the site. Tests
show an approximate 20 foot radius of influence for horizontal

EmInmnNtrtal Resources Managwntnt- North Ctntral, inc.
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extraction wells. The extended run time on HEW-2 developed the
data necessary to project clean up time. The vapor extraction
operations began on June 13 and continued, with only minor shut
downs, until July 20.

II. SYSTEM INSTALLATION

During the week of June 1, Terra Vac personnel arrived on site to
receive and procure materials for the job. Trenching began on
June 7 and continued until June 8. Subsurface vapor monitoring
wells and Vertical Extraction Well (VEW-1) were installed during
the remainder of the week. Following extraction trench
installation, the major components of the extraction system were
manifolded together. Figure 1 is a drawing showing the layout of
the test site.

During trench installation soil samples were taken and analyzed
for VOCs using the headspace method. As expected, the VOC
concentration was highly variable over the length of the trench.
Table 1 is a summary of the chemical analyses of the soil
samples.

III. VAPOR EXTRACTION OPERATIONS

Appendix A is a daily summary of the system and the operation of
each well. Appendix B contains operating and analytical data
taken during the pilot test.

A. Well Development

HEW-2 was initially developed for 22 hours. The results of the
development period showed high VOC extraction rates and a radius
of influence extending to approximately 15 feet. Following

Environmental RnoufMi Monogwn«nt • North C«ntrol inc



development of HEW-2, vapor extraction from HEW-1 and VEW-1 was
initiated as a combined development. The combined development
continued for approximately four more days. The results of that
development period indicated that HEW-1 had lower VOC extraction
rates than HEW-2 but a comparable radius of influence. However,
no significant radius of influence was measured from the vertical
extraction well (VEW-1).

B. Operations

Figure 2 is a plot of the Cumulative Pounds of VOC Extracted by
the System versus Run Time. Approximately 548 pounds of VOC were
removed from the soil at the site during Terra Vac's operations.
After well development, operations focussed on HEW-2, where VOC
concentrations were expected and found to be highest. HEW-2
remained in operation for a total of 31.4 days, with a total of
470.8 pounds of VOCs removed, as shown in Figure 3. The radius
of influence stabilized at 15 to 20 feet.

Figure 4 and 5 show cumulative VOCs removed from HEW-1 and VEW-1.
The short run times reflect both the slow development of VEW-1
and the decision to operate HEW-2 solely. Following development,
the unexpectedly high flow rates from HEW-2 necessitated its solo
operation so that the pilot system's effectiveness could be
maximized.

Figure 6 shows HEW-2 VOC removal rates vs. run time. This type
of curve is consistent with Terra Vac's previous experience.
Early high rates decline to a relatively stable removal rate that
slowly decreases (spikes before day 10 were caused by
optimization procedures or short term shutdowns). Figure 7,
showing initial and final rates for the major contaminants at
HEW-2, indicates how these changes in VOC removal rate occur.
There are substantial drops in rates from beginning to end for
the more volatile components such as DCE, TCA, and TCE, while

Environmental Resources Management-North Central, inc.



rates for Toluene, PCE, and Xylenes have changed little or
increased. The Total VOC Removal Rate dropped by 87% from its
high point of 76 Ib/day to a low point of 9.9 Ib/day when the
system was shut off.

The extracted VOCs were exhausted using a dispersion stack with
agreement from the Indiana Department of Environmental
Protection. Air quality testing was performed at the site
boundary by ERM-North Central using a hand held vapor analyzer
with a photo ion iz at ion detector. At no time did concentrations
of the indicator compounds at the site boundary exceed allowable
limits.

IV. ANALYTICAL QA/QC

Several attachments (1-4) are included in this report that
outline GC parameters, sampling and QC procedures. Vapor
analyses were by direct injection of samples into a Shimadzu GC-
9A gas chromatograph equipped with a flame ionization detector
and utilizing a capillary column for separation of the compounds.
Calibration checks or recalibrations were done daily, prior to
sampling. All sample syringes were air purged via pump, with
several blanks run to verify efficiency of purging procedure.
Questionable results (i.e., an unusual change in concentration)
was cause to run a syringe blank and resample to verify initial
analysis.

V. PROJECTION OF CLEAN-UP TIME

Based upon data collected from the operation of HEW-2, the clean-
up time for the site using vapor extraction technology is
projected to be approximately 350 days.

Environmental Rtsowccs Monogmwnt-North Gmtrol.inc.
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TABLE ONE

ECC SOILS DATA
TERRA VAC PILOT TEST

ss8=::==================s===========:s====================================== =

HEW-1
SOIL
SAMPLE
ID

Tl-3-3
Tl-6-7
Tl-6-9
Tl-12-4
Tl-12-7
Tl-20-2
Tl-25-7
Tl-35-5
Tl-35-6
Tl-40-3
Tl-40-5
Tl-40-7

HEW-1 HEW-1
==============
DEPTH
FT.

3.0
7.0
9.0
4.0
7.0
2.0
7.0
5.0
6.0
3.0
5.0
7.0

DCE
ppm

.2

.4

.1
2.4
4.5
6.8
3.9
7.7
62.3
6.3
1.5
.7

HEW-1 HEW-1 HEW-1 HEW-1 HEW-1 HEW-1
SOIL CONCENTRATION (PPH) ====================

TCA
ppm

3.2
2.4
.0

59.6
63.9
18.3
8.8

45.6
96.2
4.3
22.4
67.4

BZ
ppm

NA
HA
HA
NA
NA
HA
NA
HA
HA
HA
HA
NA

TCE
ppm

7.7
4.5
.0

99.7
125.0
59.0
24.5
7.9

49.7
2.0
2.6
9.0

TOL
ppm

1.9
2.1
.0

5.1
5.9

10.6
4.0
4.6
9.4
.5
1.0
6.9

PCE
ppm

4.5
9.6
.1

187.5
155.2
2.4
11.5
4.0

103.1
1.6
1.1
1.9

mp-XYL
ppm

1.9
2.2
.0

2.3
2.2
2.9
1.7
1.8
3.8
.2
.5
.6

===—===

TOTAL
ppm

19.4
9.4
.2

166.7
199.3
94.5
41.1
65.7

217.6
13.1
27.5
84.1

HEW-2
SOIL
SAMPLE
ID

T2-5-3
T2-5-7
T2-5-9
T2-15-2
T2-15-8
T2-18-5
T2-22-3
T2-22-8
T2-35-3
T2-35-4
T2-35-7
T2-43-5
T2-45-2
T2-45-6

! HEW-2 I I
=============3

DEPTH
FT.

3.0
7.0
9.0
2.0
8.0
5.0
3.0
8.0
3.0
4.0
7.0
5.0
2.0
6.0

DCE
ppm

.6
1.1
.2
1.5
1.1
1.1
.4
.1

1.6
.6

1.4
2.5
.9
1.6

HEW-2 HEW-2 HEW-2 HEW-2 HEW-2 HEW-2
========

HEW-2
SOIL CONCENTRATION (PPH) ===========

TCA
ppm

3.6
180.8
5.1

109.6
83.0
40.2
54.7
1.8
37.9
54.5
68.9
153.5
68.9
116.8

BZ
ppm

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA

TCE
ppm

6.5
10.6
8.5
6.8

16.2
12.0
20.1

.7
58.7
333.9
71.3
24.8
21.7
15.4

TOL
ppm

3.3
19.7
1.2

15.3
13.8

.8
4.0
.4

18.1
25.5
19.2
13.3
12.5
14.1

PCE

1.5
4.9
8.7
2.1
2.2
1.9
4.7
.2

26.4
35.0
20.6
5.6
3.8
2.5

mp-XYL

2.3
8.8
1.0
3.4
4.9
.1

1.8
.2

10.1
6.4

13.7
5.8
4.1
4.6

TOTAL
ppm

14.0
212.1
15.0

133.2
114.1
54.2
79.1
3.0

116.2
414.4
160.7
194.1
103.9
147.8
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TERRA VAC/ ECC - ERH SITE / PROJECT 88-304

———————— XX ——————————————————————————
XX SUMMARY - ECC VACUUM EXTRACTICW PILOT TEST

———————— XX ——————————————————————————
SAMPLE TDffi XX X

XX RUNXEKtf DCE TCA TCE TOL PCS
XX TIKE X RATE RATE RATE RATE RATE RATE

DATE

XYL OTHER T.VOC CUii
RATE RATE RATE VOC

HRS ION XX (DAYS)X(SOH) (f/DY) (f/DY) (I/DY) (8/DY) (f/DY) (8/DY) («/DY) (8/DY) (LBS)

14-Jun 12
14-Jun 12
14-Jun 12
14-Jun 13
14-Jun 13
14-Jun 14
14-Jun 15
14-Jun 15
14-Jun 16
14-Jun 17
14-Jun 20
15-Jun 8
15-Jun 9
15-Jun 11
15-Jun 12
15-Jun 12
15-Jun 12
15-Jun 14
15-Jun 15
15-Jun 16
16-Jun 10
16-Jun 13
16-Jun 15
16-Jun 16
16-Jun 19
17-Jun 10
17-Jun 11
17-Jun 11
17-Jun 15

17
18
38
18
31
31
31
40
29
29
42
39
20
30
10
23
27
50
55
2
48
6
45
30
15
45
0
40
0

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

.00 X

.00 X

.01 X

.04 X

.05 X

.05 X

.09 X

.10X

.10 X

.14 X

.28 X

.77 X

.77 X

.86 X

.89 X

.90 X

.90 X
1.00 X
1.05 X
1.05 X
1.83 X
1.93 X
2.04 X
2.07 X
2.07 X
2.72 X
2.73 X
2.73 X
2.87 X

0
4
4
4
4
4
4
4
4
8
8
17
17
17
16
21
23
38
41
59
79
84
86
98
121
191
0
0
202

0
.9
.8
.9

.7

1.1
.8

1.0

3.2
.8
1.3
.8

1.6

2.9
1.1

.7

0
6.4
10.4
10.3

11.5

20.7
14.2

15.5

8.0
2.9
9.4
11.3

16.6

23.5
6.3

14.2

0
6.3
4.7
4.3

4.7

9.7
8.8

13.4

13.8
1.5
5.3
10.6

15.3

24.4
3.6

14.2

.5

.7

.7

.9

1.9
1.6

2.2

.3

.1
1.0
1.7

2.5

3.2
.5

2.1

1.1
.7
.9

.9

2.1
1.9

3.0

1.4
2.1
4.1
2.4

5.3

8.6
3.4

6.7

.1

.1

.2

.2

.6

.5

.8

.4

.5

.8

1.0
1.0

.6

2.9
3.0
1.9

1.5

2.7
2.1

2.6

.7
1.5
2.7
2.1

3.4

12.3
12.3

3.4

18.2
20.5
19.2

20.4

38.7
30.1

38.5
38.5
66.1
75~1
62.8
53.6
53.6
53.6
45.5
45.5
45.5

75.9
75.9

41.9

0

1
1
1
1
2
2
2
7
22
22
24
25
25
25
32
35
35
77
82
87
88
88
113
114
114
116



TERRA VAC/ BCC - ERH SITE / PROJECT 88-304

———————— XX ——————————————————————————
XX SUMMARY - BCC VACUUM EXTRACTION PILOT TEST

———————— XX ——————————————————————————
SAHPLETKE XX X

XX RUN X SLOW DCE TCA TCE TOL PCE
XX TIKE X RATE RATE RATE RATE RATE RATE

DATE

XYL OTHER T.VOC CUH
RATE RATE RATE VOC

HRS HIN XX (nAYS)X(SCFrf) (I/DY) (Jf/DY) (I/DY) (I/DY) (I/DY) (I/DY) (I/DY) (I/DY) (LBS)

18->Jun 10
19-Jun 10
19-Jun 10
19->Junll
20-Jun 9
20-Jun 9
20->Jun 10
20-Jun 15
21-Jun 9
21-Jun 9
21-Jun 10
22-Jun 10
22-Jun 16
23-Jun 10
24^Jun 11
24-Jun 14
24-Jun 16
24-Jun 16
24-Jun 17
25-Jun 9
25-Jun 10
27-Jun 11
27-Jun 11
27-Jun 16
28-Jun 10
29-Jun 10
30-Jun 9
06-Jul 11
13-Jul 11
20-Jul 10

0
30
47
40
20
50
35
0
0

33
30
0

10
0
0

30
34
50
35
15
30
30
45
0

35
0

15
0
0

40

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

3.66 X
4.68 X
4.69 X
4.69 X
5.59 X
5.61 X
5.61 X
5.61 X
5.61 X
5.61 X
5.61 X
5.61 X
5.61 X
5.78 X
6.82 X
6.97 X
6.97 X
6.98 X
7.01 X
7.66 X
7.66 X
9.70 X
9.71 X
9.71 X
9.71 X
10.34X
11.31X
17.38X
24.38X
31.37X

240
321
0
0

210
0
0

141
185
0
0
4
4
4
4
5
4

209
209
237
237
319
319
320
322
324
327
362
347
346

1.2
.9
.4

.5

.4

.1

.1

.1

1.3
1.0
.6
.6
.4
.4
.4
.3
.3
.3
.3
.3

12.1
12.8
5.4

5.6

5.9
6.5

.7

.8
1.1
.3
.3

26.6
17.5
7.0
7.0
3.8
3.4
3.3
2.8
2.6
2.4
2.2
2.1

13.7
14.8
2.6

10.5

2.7
3.1

.9

.9
1.1
.3
.3

18.9
16.1
10.9
10.9
8.1
7.8
8.0
6.7
6.1
5.6
4.6
4.5

2.1
2.1
.4

1.6

.4

.5

.1

.1

.1

3.2
2.7
1.6
1.6
1.6
1.5
1.6
1.4
1.3
1.1
.8
.9

6.0
6.9
3.9

2.6

4.9
5.7

.1

.2

.2

5.6
4.6
2.5
2.5
1.8
1.8
1.8
1.6
1.5
1.3
.8
1.0

.8

.8

.8

.6

.6

.1

.2

1.4
1.1
.6
.6
.5
.5
.5
.5
.5
.4
.3
.4

2.3
6.3
6.3

5.2
5.2

.5
1.4

.1

.2

.3

.1

.1

8.3
4.5
5.3
5.3
2.1
2.0
3.7
1.3
2.1
2.0
.5
.7

38.3
44.6
44.6

26.1
26.1

15.1
17.8
17.8

2.0
2.2
2.9
.7
.7

65.2
47.4
28.4
28.4
18.3
18.3
19.3
14.5
14.3
13.1
9.5
9.9
9.9

148
191
191
1S1
203
203
203
205
217
218
218
219
219
221
223
223
223
223
225
250
251
299
299
302
315
330
343
412
479
548



TERRA VAC/ BCC - ERH SITE / PROJECT 88-304

A £

SAMPLE TIKE

DATE HRSHIH

14-Jun 12
14^Jun 12
14-Jun 12
14->Jun 13
14-Jun 13
14^Jun 14
14-Jun 15
14-Jun 15
14-Jun 16
14-Jun 17
14-Jun 20
IS^Jun 8
15-Jun 9
15-Jun 11
15-Jun 12
15-Jun 12
IS^Jun 12
15-Jun 14
15-Jun 15
15-Jun 16
16-Jun 10
16-Jun 13
16->Jun 15
16-Jun 16
16-Jun 19
17-Jun 10
17nJun 11
rWun 11
17^Jun 15

17
18
38
18
31
31
31
40
29
29
42
39
20
30
10
23
27
50
55
2

48
6

45
30
15
45
0

40
0

AA -
XX fl
X X -
XX
XX
XX
XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

lORIZCWrAL EXTRACTICW VEIL - HEtf-2

<« OPERATING SUHHARY >»
RUM FLO* TOTAL DCE TCA TCE TOL PCE XYL OTHER

TBiE RATE YOG RATE RATE RATE RATE RATE RATE RATE
(DYS) (SOW) (mg/1) (t/DY) (If/DY) (t/DY) (I/DY) (t/DY) (f/DY) (t/DY)

.1

.1

.1

.1

.1

.1

.3

.8

.8

.9

.9

.9

.9
1.0
1.0
1.1
1.8
1.9
2.0
2.1
2.1
2.7
2.7
2.7
2.9

0
4
4
4
4
4
4
4
4
8
8

17
17
17
16
16
17
17
17
25
33
38
38
44
54
106
0
0

115

49.9
55.9
52.5

52.5

51.1
40.1
51.1

25.7

19.8

10.5

6.0

2.7

.9 6.4

.8 10.4

.9 10.3

.7 11.5

1.1 20.7
.8 14.2

1.1 20.7

1.0 15.5

.8 11.3

1.0 12.8

1.8 17.2

8.9

6.3
4.7
4.3

4.7

9.7
8.8
9.7

13.4

10.6

13.7

20.8

12.0

.5 1.1

.7 .7

.7 .9

.9 .9

1.9 2.1
1.6 1.9
1.9 2.1

2.2 3.0

1.7 2.4

2.0 3.0

2.7 5.3

1.6 3.1

.1

.1

.2

.2

.2

.2

.6

.5

.5

.8

.5

.6

.9

.9

.4

2.9
3.0
1.9
1.9

1.5
1.5

2.7
2.1
2.1

2.6

2.1

2.3

8.8
8.8

1.9

HEW-2

T.VOC
RATE

(t/DY)

18.2
20.5
19.2
19.2

20.4
20.4

38.7
30.1
30.1

38.5
38.5
38.5
38.5
38.5
29.3
29.3
29.3
35.4
35.4
35.4

57.4
57.4

27.9

CUH
VOC

(IBS)

0

.3

.8
1.0
1.0
1.4
1.6
1.6
2.4
7.0

21.9
21.9
23.7
24.7
25.1
25.2
29.0
30.6
30.7
53.6
56.7
60.7
61.8
61.8
80.3
80.9
80.9
82.8



TERRA VAC/ BCC - ERH SITE / PROJECT 88-304

SAMPLE TIKE

DATE HRSHIH

18-Jun 10
19-Jun 10
19-Jun 10
19-Jun 11
20-Jun 9
20-Jun 9
20-Jun 10
20-Jun 15
21^Jun 9
21-Jun 9
21-Jm 10
22-Jun 10
22-Jun 16
23-Jun 10
24-Jun 11
24-Jun 14
24-Jun 16
24-Jun 16
24-Jun 17
25-Jun 9
25->Jun 10
27-Jun 11
27->Jun 11
27-Jun 16
28-Jun 10
29-Jun 10
30-Jun 9
06-Jul 11
13-Jul 11
20-Jul 10

0
30
47
40
20
50
35
0
0

33
30
0

10
0
0

30
34
50
35
15
30
30
45
0

35
0

15
0
0

40

AA

X X I
XX
XX
XX
XX
XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

HORIZONTAL EXTRACTION VELL - HEW-2

<« OPERATING SUMMARY >»
RUN FLOW TOTAL DCE TCA TCE TOL FCE XYL OTHER

TIME RATE VOC RATE RATE RATE RATE RATE RATE RATE
(DYS) (SCEH) (mg/1) (f/DY) (I/DY) (I/DY) (jf/DY) (8/DY) (jf/DY) (if/DY)

3.7
4.7
4.7
4.7
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.7
6.3
6.4
8.4
8.4
8.6
9.4

10.3
11.3
17.4
24.4
31.4

146 2.1
202 1.6
0
0

210 1.4
0
0
0
0
0
0
0
0
0
0
0
0

205 3.6
205 2.6
233 1.4
233 1.4
315 .6
315 .6
315 .7
318 .5
320 .5
323 .5
357 .3
343 .3
341

.7

.5

1.3
1.0
.6
.6
.4
.4
.4
.3
.3
.3
.3
.3

7.7
7.4

5.6

26.6
17.5
7.0
7.0
3.4
3.4
3.3
2.8
2.6
2.4
2.2
2.1

11.7
12.2

10.5

18.9
16.1
10.9
10.9
7.8
7.8
8.0
6.7
6.1
5.6
4.6
4.5

1.8
1.8

1.6

3.2
2.7
1.6
1.6
1.5
1.5
1.6
1.4
1.3
1.1
.8
.9

3.2
2.9

2.6

5.6
4.6
2.5
2.5
1.8
1.8
1.8
1.6
1.5
1.3
.8
1.0

.6

.7

.7

.6

.6

1.4
1.1
.6
.6
.5
.5
.5
.5
.5
.4
.3
.4

1.7
3.9
3.9

5.2
5.2

8.3
4.5
5.3
5.3
2.0
2.0
3.7
1.3
2.1
2.0
.5
.7

HEW-2

T.VCC
RATE

(i/DY)

27.5
29.3
29.3

26.1
26.1

65.2
47.4
28.4
28.4
17.3
17.3
19.3
14.5
14.3
13.1
9.5
9.9
9.9

CUM
VOC

(LBS)

104.7
133.7
134.0
134.0
145.8
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.4
146.7
148.5
173.2
174.7
221.4
221.5
224.8
237.9
252.0
265.3
334.0
401.9
470.8



TERRA VAC/ BCC - ERH SITE / PROJECT 88-304

SAMPLE TIKE

DATE HRSHH

14-Jun 12
14-Jun 12
14-Jun 12
14-Jun 13
14-Jun 13
14^Jun 14
14-Jun 15
14-Jun 15
14-Jun 16
14-Jun 17
14-Jun 20
15-Jun 8
15-Jun 9
15-Jun 11
15-Jun 12
15-Jun 12
15-Jun 12
IS^Jun 14
15-Jun 15
15-Jun 16
16-Jun 10
16-Jun 13
16-Jun 15
16-Jun 16
16-Jun 19
17-Jun 10
17-Jun 11
17-Jun 11
17-Jun 15

17
18
38
18
31
31
31
40
29
29
42
39
20
30
10
23
27
50
55
2

48
6

45
30
15
45
0

40
0

AA '

X X I

X X -
XX
XX
XX
XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

JORIZOWrAL EXTRACTION WELL - HESf-1 HEtf-1

<« OPERATING SUflfiRY >»
RIW FLOW TOTAL DCE TCA TCE TOL PCE XYL OTHER T.VOC

TIME RATE VOC RATE RATE RATE RATE RATE RATE RATE RATE
(DYS) (SOU) (mg/1) (I/DY) (I/DY) (jf/DY) (I/DY) (I/DY) (I/DY) (I/DY) (I/DY)

.1

.1

.2

.9
1.0
1.1
1.2
1.2
1.8
1.8
1.8
2.0

2
17
17
25
33
34
34
39
52
68

82

58.74
9.97

2.50

2.23
2.23

1.78

.8
. .9

.5

.8

.8

.7

2.9
5.2

2.8

4.6
4.6

4.9

1.5
2.3

1.2

1.9
1.9

2.0

.1

.7

.3

.3

.3

.4

2.1
3.7

2.1

3.0
3.0

3.6

1.47
.3 1.70

.1 .62

.1 3.00

.1 3.00

.2 1.44

.00
8.9

14.8
14.8
14.8
14.8
7.5
7.5
7.5

13.6
13.6

13.1

OH
VOC

(LBS)

1.2
1.9
1.9

13.5
14.5
15.4
15.6
15.6
20.0
20.1
20.1
21.0



TERRA VAC/ ECC - ERH SITE / PROJECT 88-304

SAMPLE TIMS

DATE HRS KIN

18-Jun
19->Jun
19-Jun
19-Jun
20-Jun
20-Jun
20-Jun
20-Jun
21-Jun
21-Jun
21-Jun
22-Jun
22-Jun
23-Jun
24-Jun
24-Jun
24-Jun
24-Jun
24-Jun
25-Jun
25-Jun
27-Jun
27-Jun
27-Jun
28-Jun
25-Jun
30-Jun
06-Jul
13-Jul
20-Jul

10
10
10
11
9
9

10
15
9
9

10
10
16
10
11
14
16
16
17
9

10
11
11
16
10
10
9

11
11
10

0
30
47
40
20
50
35
0
0

33
30
0

10
0
0

30
34
50
35
15
30
30
45
0

35
0

15
0
0

40

AA '
X X I
X X -
XX
XX
XX

!XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

JORIZCWTAL EXTRACTION WELL - HE5HL HEVH.

<« OPERATING SUMMARY »>
RUN ILCW TOTAL DCE TCA TCE TOL PCE XYL OTHER T.VOC CUH

TIME RATE VDC RATE RATE RATE RATE RATE RATE RATE RATE 'VOC
(DYS) (SCFrf) (rag/1) (f/DY) (i/DY) (I/DY) (f/DY) (jf/DY) (*/DY) (i/DY) (S/DY) (IBS)

2
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

.8 90 1.24 .5 4.1 1.8

.8 114 1.40 .4 5.0 2.4

.8 1.40 .4 5.0 2.4

.8

.8

.8

.8

.0 141 1.20 .5 5.9 2.7

.7 185 1.08 .4 6.5 3.1

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.3 2.8 .1 .50 10.0 30

.3 3.9 .1 2.29 14.3 42

.3 3.9 .1 2.29 14.3 42
42
42
42
42

.4 4.9 .1 .49 15.1 44

.5 5.7 .2 1.37 17.8 56
17.8 56

56
56
56
56
56

.2

.6

.7

.7

.7

.7

.7

.1

.5

.9

.9

.9

.9

.9

.9
56.9
56
56
56

.9

.9

.9
56.9
56
56
56
56
56
56
56
56
56
56

.9

.9

.9

.9

.9

.9

.9

.9

.9

.9



TERRA VAC/ ECC - ERH SITE / PROJECT 88-304

!\r\

SAMPLE TffiE

DATE HRS KIN

14-Jun 12
14-Jun 12
14-Jun 12
14-Jun 13
14-Jun 13
14-Jun 14
14-Jun 15
14-Jun 15
14-Jun 16
14-Jun 17
14-Jun 20
15-Jun 8
15-Jun 9
15-Jun 11
15-Jun 12
15-Jun 12
15-Jun 12
15-Jun 14
IS^Jun 15
15-Jun 16
16-Jun 10
16-Jun 13
16-Jun 15
16-Jun 16
16-Jun 19
17^Jun 10
17-Jun 11
17-Jun 11
17-Jun 15

17
18
38
18
31
31
31
40
29
29
42
39
20
30
10
23
27
50
55
2

48
6

45
30
15
45
0

40
0

AA. —
X X V
XX-
XX
XX
XX '
XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

ERTICAL EXTRACTION WELL- VE-1 VE-1

<« OPERATING SUMMARY >»
RUN FLOW TOTAL DOS TCA TCE TOL PCS XYL OTHER T.VOC

IKE RATE VOC RATE RATE RATE RATE RATE RATE RATE RATE
(EYS) (SCRi) fog/1) (I/DY) (f/DY) (f/DY) (f/DY) (Jf/DY) (f/DY) (f/DY) (f/DY)

.1

.2

.2

.9
1.0
1.1
1.2
1.2
1.8
1.8
1.8
2.0

4 73.67
4
4 25.36
8
8

13
13 2.18
15
15
15
17 3.31

3.31

4 2.53

3.2

.4

.1

.3

.3

.1

8.0

4.2

1.0

1.7
1.7

.4

13.8

3.0

.5

1.7
1.7

.2

.3 1.4

.4 .4

.3 .1

.3 .3

.3 .3

.1

.7

.1 1.0

.5

.1 .5

.1 .5

.1

27.6
27.6
9.5
9.5
9.5
9.5
2.5
2.5
2.5

5.0
5.0

.9

OH
VOC

(LBS)

.00

.1

.2
2.0
2.5
2.5

10.0
10.5
10.8
10.9
10.9
12.5
12.5
12.5
12.6



TERRA VAC/ ECC - ERH SITE / PROJECT 88-304

SAMPLE TIHE

DATE HRSKCH

18-Jun 10
19-Jun 10
19-Jun 10
19-Jun 11
20-Jun 9
20-Jun 9
20-Jun 10
20-Jun 15
21^Jun 9
21-Jun 9
21-Jun 10
22-Jun 10
22-Jun 16
23^Jun 10
24-Jun 11
24-Jun 14
24-Jun 16
24-Jun 16
24-Jun 17
25-Jun 9
25-Jun 10
27-Jun 11
27-^un 11
27-Jun 16
28^Jun 10
29-Jun 10
30-Jun 9
06^Jul 11
13-Jul 11
20-Jul 10

0
30
47
40
20
50
35
0
0

33
30
0

10
0
0

30
34
50
35
15
30
30
45
0

35
0

15
0
0

40

AA -

X X V
XX-
XX
XX
XX
XX

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

ERTICAL EXTRACTION VEIL - VE-1 VE-1

«< OPERATING SUMMARY >»
RUH JLOff TOTAL DCE TCA TCE TOL PCE XYL OTHER T.VOC CUM

TIHE RATE VOC RATE RATE RATE RATE RATE RATE RATE RATE VOC
(DYS) (SOW) (ng/1) (I/DY) (f/DY) (f/DY) (f/DY) (li/DY) (f/DY) (f/DY) (f/DY) (LBS)
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Attachment 1

TERRA VAC CORPORATION

Project 88-304

Gas Chromatograph Parameters

I. SCOPE

In order to accurately quantitate Volatile Organic Compound (VOC)
content it is necessary to insure pea-k separation. This is
achieved by the use of an appropriate column, with the aid of a
temperature program. The parameters for this program are set
forth here.

II. EQUIPMENT AND REAGENTS

1. Clean and well lighted work area

2. Temperature progammable gas chromatograph (Shimadzu GC-9A)
equipped with a flame ionization detector (FID) and a
wide bore capillary column.

3. Nitrogen, carrier gas, zero grade or better

4. Hydrogen, combustion gas, zero grade or better

5. Air, combustion gas, zero grade or better
»

III. PARAMETERS

1. Initial temperature, 40 C

2. Initial hold, 2. minutes

3. Program rate, 5. C/minute

4. Intermediate temperature, 85 C

5. Intermediate hold, 0.5 minutes

6. Secondary ramp rate,15_ C/minute

7. Final temperature.150 C

8. Final hold,3roinutes

9. Inlet temperature, 150 C

10. Carrier gas flow, 20 ml/minute

11. Combustion gas flow. Air, 350 ml/minute

12. Combustion gas flow, Hydrogen, 55 ml/minute

13. Detector range, 10*1



Attachment 1

IV. PRECAUTIONS

Do not exceed temperature limit of column. Do not operate oven
without oven fan operating. Periodically check and clean air
filter to electronics. Technician must be fully trained before
attempting to operate the gas chromatograph.
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Attachment 2

TERRA VAC CORPORATION

Project 88-304

Integrator Parameters

I. SCOPE

The parameters stated here are normal operating parameters for use
with a flame ionization detector (FID). These parameters will
require periodic optimization by the operator in order to
achieve maximum sensitivity.

II. EQUIPMENT AND REAGENTS

1. Clean and well lighted work area

2. Integrator (Shimadzu C-R3A)

III. PARAMETERS

1. Zero = 0

2. Attenuation (ATTN 2 ) = 4.

3. Chart speed (CHT SP) = 1.0 mm/min.

4. Area reject (AR REJ) = 250

5. Slope - 300

IV. PRECAUTIONS

It is important that the operator has a full understanding of the
instrument in order to achieve optimization. If in doubt about
any procedure, refer to the operation manual.



ATTACHMENT 3



Attachment 3

TERRA VAC CORPORATION

Project 88-304

Sampling Techniques of Volatile Organic Compounds

I. SCOPE

Volatile Organic Compounds (VOC) are regulated, toxic chemicals
and should be treated with care to avoid personal and
environmental contamination.

When sampling vapors from the vacuum system it will be considered
that the air stream is contaminated with VOC's.

II. EQUIPMENT AND REAGENTS

1. Clean and well lighted work area

2. Hamilton Gastight Syringes lOOOul, SOOul, 250ul sizes

III. PROCEDURE

1. Purge syringe with clean air

2. Insert syringe into well head septum

3. Purge syringe with air stream to be sampled

4. Draw plunger back to desired volume

5. Withdraw needle from wellhead septum and stopper with a septum

6 Log time, location, wellhead vacuum and flow then return
sample to GC

IV. PRECAUTIONS

Test syringe before use for leaking plunger and tight needle.
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TERRA VAC CORPORATION

Project 88-304

Volatile Organic Compounds Standard

I. SCOPE

The purpose of this procedure is to define the standardization
of the gas chromatograph for reference in the quantitative
analysis of samples containing unknown amounts of Volatile
Organic Compounds.

II. EQUIPMENT AND REAGENTS

1. Clean and well lighted work area

2. Gastight syringes lOOOul,250ul,lOOul.

3. Pure compounds (CAUTION: Some VOC's are known carcinogens and
should be handled with care to avoid possible contamination.)

4. Gas sampling bulb 1000ml size

III. PROCEDURES

Calibration using pure VOC to make gas standard

1. Run a blank of the syringe and 1 liter gas sampling bulb to
be used.

2. Inject a known volume of the liquid VOC (or of an equal volume
mixture of several compounds of interest) into the 1 liter
bulb (verify actual bulb volume beforehand) . This is on the
order of 1 ul for 100 to 300 ppm levels.

3. Allow the liquid to vaporize and disperse throughout the
bulb. This may take 5-10 minutes depending on volatility of
the compounds. See precautions.

4. Using a gastight syringe, withdraw a 100-lOOOul sample from
the bulb and inject it into the GC. Volume utilized should
approximate expected field concentrations.

5. Calculation of concentration:

mg/L = sp.crravity*licr.vol*%purity*inj . volume (ul)
bulb volume * 100% *1000ul
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6. If not within 10% of previous calibration,repeat 4&5. Otherwise
maintain calibration values established.

7. Calibrate to new values when repeatability is shown. See
precautions.

IV PRECAUTIONS

1. In injecting headspace vapor from pure compound, care must be
taken not to overload the column.

2. A wide change in calibration values indicates that
troubleshooting of the system or procedures is necessary.

3. In using a liquid, be sure the volume injected will be well
below vapor saturation for the bulb volume used.

4. Examine the bulb for any droplets or condensation that may
indicate incomplete vaporization of the liquid. Some warming
of the bulb (i.e..sunlight, rubbing with a cloth, even the
GC oven briefly) may hasten the process. The less volatile
the compound, the more problem this becomes.

5. Do not rely on the bulb's integrity for more than an hour.
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ECC REMEDIAL ACTION PLAN
ESTIMATION OF WATER VOLUMES COLLECTED
IN THE GROUND WATER INTERCEPTION TRENCH

Following the procedure in Appendix B of the FS:

Qt - Qr + Qi + Qrec

where:

Qt = total water flow to the trench, gpm

Qr = regional ground water flow to the trench, gpm

Qi = flow induced due to the presence of the
trench, gpm

Qrec - recharge flow, due to precipitation and
upward recharge from the sand and gravel
unit, gpm

where :

Kr = permeability of till = 10"5 cm/s = 0.212
gal/d.ft2 (section 5 of RI)

d = depth of trench, assume 10 ft

Ar = area of trench in the direction of ground water flow,
ft2 = L x d

L «• length of trench, 330 ft

ir = regional gradient = 0.05 ft/ ft south of the
site (Appendix B of FS)

Qi

where :

permeability of till - 10~5 cm/s - 0.212
gal/d.ft2 (Section 5 of RI)



i^ = gradient induced due to drain - h/1

h - height of water table above the drain centers
= 1/2 maximum depth = 5 ft

1 - Z/2 = 20 ft

z - zone of influence of trench in the
perpendicular direction, 40 ft

area of induced flow = L x h

Qrec - <wp + Wv) Arec

where:

Wp - recharge due to precipitation, assumed to be
7.8 in/yr = 0.013 gal/d.ft2 (Appendix B of
FS)

Wv = recharge due to upward movement from the sand
and gravel unit = kv x iv

kv - vertical permeability of till assumed to be
10~5 cm/s = 0.212 gal/d.ft2

iv = vertical gradient - 0.25 ft/ft = 3 ft
difference in head over 12 ft of thickness of
shallow saturated zone (Appendix B of FS)

Arec » recharge area, ft2 - L x Z

For the trench to be installed at ECC =

Qr - 0.212 gal/d.ft2 X 330 ft X 10 ft X 0.05 ft/ft
x 1 d/1440 min

— 0.03 gpm

Qi - 0.212 gal/d.ft2 X 330 ft X 5 ft X 0.25 ft/ft
x 1 d/1440 min

— 0.06 gpm

Qrec " 0.013 gal/d.ft2 x 330 ft x 40 ft x 1 d/1440
min + 0.212 gal/d.ft2 x 330 ft x 40 ft x 0.25
ft/ft x 1 d/1440 min

=0.61 gpm

0.03 + 0.06 + 0.61 « 0.70 gpm


